Extracting stoichiometry, thermodynamics, and kinetics for the interaction of DNA with cadmium ion by capillary electrophoresis on-line coupled with electrothermal atomic absorption spectrometry.
Understanding the binding of cadmium with DNA is of great importance for elucidating the mechanism of cadmium genotoxicity and carcinogenicity. In the present work, CE on-line coupled with electrothermal atomic absorption spectrometry was employed to study the binding electrophoretic behaviors, stoichiometry, thermodynamics, and kinetics for the interaction of cadmium cation (Cd(II)) with DNA. The stoichiometry (Cd(II) to DNA (as the concentration of base pairs)) for the interaction was determined to be 1:5. Two types of binding sites on DNA were observed with the binding constants of 10(6) and 10(5) L/mol, respectively, showing strong affinity of Cd(II) to DNA. The interaction of Cd(II) with both types of binding sites on DNA were driven by negative enthalpy change with a large positive entropy change. The binding of Cd(II) to DNA followed a first-order kinetics for Cd(II) with the apparent activation energy of 45.7 +/- 1.9 kJ/mol. The results obtained in present investigation would be helpful to understanding the genotoxicity and carcinogenicity of cadmium.